SYNOPSIS A possible relationship between blood acid-base state and the concentration of cerebrospinal fluid potassium has been examined in patients with systemic disturbances of acid-base metabolism. Over the range of values studied it was not possible to demonstrate any significant correlation between these parameters.
A decrease in the concentration of cerebrospinal fluid (CSF) potassium has been demonstrated in patients after subarachnoid haemorrhage and a stroke (Sambrook, Hutchinson, and Aber, 1973) . Although these patients also developed a systemic alkalosis no significant correlation could be demonstrated between changes in CSF potassium concentration and arterial blood acid-base values. In order to investigate further the possible relationship between arterial blood pH and CSF potassium a study has been made in patients with systemic disturbance of acid-base metabolism.
Patients Studied
Reference values for blood and CSF acid-base parameters and potassium concentration were obtained from 40 control patients who had a lumbar puncture performed during the course of routine neurological investigations but in whom no significant central nervous system pathology was subsequently demonstrated. Samples of CSF were rejected if the white cell count was greater than 4/mm3 or the protein concentration in excess of 40 mg/100 ml.
Ten patients with systemic acid-base disorders were studied (table II) Alexander, Gelfand, and Lambertsen, 1961; Cowie, Lambie, and Robson, 1962; Mitchell, Carman, Severinghaus, Richardson, Singer, and Shnider, 1965; Alroy and Flenley, 1967) .
The concentration of potassium in CSF and plasma was estimated by flame photometry using an EEL 150 clinical flame photometer. 418 The concentration ofcerebrospinalfluidpotassium during systemic disturbances Qfacid-base metabolism 419
Results
4-0
Reference values for blood and CSF acid-base measurements and potassium concentration established in 40 control patients are given in table I and agree well with the results of previous workers (Bradbury, Stubbs, Hughes, and Parker, 1963; Huang and Lyons, 1966) . It is noteworthy that the mean values and range for CSF potassium were much smaller than those for plasma. The biochemical findings in patients with systemic disturbances of acid-base are detailed in (figs 1 and 2) . The mean concentration of CSF potassium in patients with values for blood pH below 7 40 was 2 93 ± 013 mmol/l and for pH 7 40 and above was 2 88 ± 025 mmol/l (not significantly different from values in controls). Values for plasma potassium ranged from 19 to 5 7 mmol/l.
Discussion
Changes in the concentration of plasma and extracellular fluid potassium occur with systemic disturbances of acid-base metabolism and are due to both renal and extrarenal mechanisms (Berliner, Kennedy, and Orloff, 1951; Keating, Weichselbaum, Alanis, Margraf, and Llman, 1953; Black, 1967) .
Since the concentrations of ions in cerebral extracellular fluid and CSF are similar (Fendl, Miller, and Pappenheimer, 1966) (Bradley and Semple, 1962; Pauli, Vorburger, and Reubi, 1962; Mitchell et al, 1965; Posner, Swanson, and Plum, 1965) , and it is possible that the flux of potassium ions between cerebral extracellular fluid and cerebral parenchyma is influenced by changes in blood pH to a much smaller degree than in other tissues. In the patients studied only three had values for CSF pH outside the range established in controls but even in these the concentration of CSF potassium was normal.
Carbon dioxide rapidly diffuses between blood and CSF and the possibility that the concentration of CSF potassium could be related to changes in PaCO2 was examined. Although the concentration of CSF potassium was lowest (2 5 and 2-7 mmol/l) in the two patients with lowest values for PaCO2 (2000 and 4000 Nm-2) (15 and 30 mm Hg) there was no significant overall correlation between them.
